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mms^imim ©a feb 2006 

m m m 

2 

n 

x^Mmcmm-r=5mm. m^i^. mwim. mmm. mimmm^^-r=bM&(Dm 
f£mtn^M\^xwmmm^mii. fi^^m^m^mm^mm-t^ztxh'o. m&x 
[0003] mmmi,^^iir^^^''/^^—m^(Di&mMMti.x. mx.it. ^i^>^>^(DmM' 

iMoDTP)m(D^mMoi\:.^!^^^^'L-^tVX^<(Dijm^^^j:^thXia'o. v^Mcomun 
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:^mnxm:B^vy-(^^'^i^—^^^WM-w.'^A9'd9.b, pii-12, -hm m 

#*^W:S:Sfe2 : World Tribology Congress 2001.9,Vienna,Proceeding p342, Kano 
et.al. 

[0004] :^mm<D B (Pts:<th—:lj^'^DLCX^^m^nti^ M|BjL-CtgM6^J(-ilii)-r§ 

i-»tS«;t, S^fS-MiliFnlt-. 7X^ft:5>iiiliA^. Uy^:^^mtnmRxim-a- 



■ 
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i-^mmm. m^it. mwm. ^wm. t^wmm^i&mmxmm-r^:Lt^^^x^. ^ 

[0007] im immmxrmi^tcsRvmwM^mm (DU.fik}i^^^i-mmxh^o 
[0008] UT. :^mm^Mimmii^m.m-r^o 
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mmvxnozt^^x^^o 

[0009] ±tS^^4® (C:}oV ^T. —1jj()^DLC^mMXh'0. m:)f7;)'^DLC^m^X^£\^ ^m^(D 

fflLa<. i^tcm^f£6mxmij:<^:^^-'j\^^-Mm^^nmx^^.^.xti^i^\^^ 
(o^^^mmm^m^-t^^hA^x^^o ^fy^^'k.mtPc^w^^mm^xWi^^ix 

M(CDLCa^c7)TiN. Qv\\m(D^mmmxWM^^X\^X%^^\\ ^ 

[0010] ^mm^mtLXi-xwi^mm-i^^^K. m^m(DWitiiixf£<. m:nt. mm. - 
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SCM420^SCr4200 IS) ^- 75^ m tf "btvSo 

iII(Cu)^l. 0-5. omM%t;ts^M.^^BT/i-^=-^M.^^Xiiti§^MiT/\^^=-^J^^ 

±m(Dmm7!}-m^H^\ T/U^=.^M.^±(Dti:i-mmtLXi^. m^it^ AC2A, ACSA 
, ADC12X{iADC14OlS);0^#tf btL^o 

(Mg-Al-Zn)^, ^^~"^^>-^>A-T/^5:^f>A-^±^I^M(Mg-Al-REM)^, -^^"^-v^ 
'>A-T/W^^!i7A-*/^v^'^.Z^(Mg-Al-Ca)^. -^^'"^>v^'>A-ffi|'o^-TyL'5::^r>A-;^ 

/U->^^A(Mg-Zn-Al-Ca)^, -^i^'^o>l>A-T/l-5::=^'>A-;^7/Uv/i7A-%±ig^M 
(Mg-Al-Ca-REM)^, ■^if^^iy^J^-T/l^^=^'yM.-P^h^>-'f-'>MMg-A\-Sr)^, 
v''>i^-T/l-5:^^A- v-ynXMg-Al-Si)^ . A-#±0^M-M$0 
(Mg-REM-Zn)^ . -^i^'^-v--^ A-iS-#nr±^^«(Mg-Ag-REM)^X{i-v^-^^o>-'> A 

-'r:xhye7A-#r±^^S(Mg-Y-REM)^.St/znfjC7)f£E(Dm^t?-iJ:(C#^t^- 
l4;0^$^3®{C'KfflT'#5o Jri*;6^{C{*. AZ91, AE42, AX5U AXJ, ZAX85, AXE522. 
AJ52. AS2K QE22Xi*WE43(ASTM)^;ii^"^(f P^tL-So 
[0011] ±fS=S-^Mffi(7)^S*fl$Raf*, JIS B 060l-l9MI,cmUVXm'^ir^Z.t^'^X^. 

^COmtj&W;0. 1 Atmi^T. ^?*b<{iO. 08 u mi^TXh^Zt7)^^^mM(DmWj(D 

;^7— ^5J$(10g^^fi)-eHvlOOO— 35OO;0'^r/-*L.V^ -^/c. ^OfllJfifiO. 3-2. 0 

n^m^^^^m^. ^(Dmmn^i^. ny-^^^ji^m-^x^ c^^—M:i^\^^x\-\RCAb 
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B 

B 

±iaDLC|^ll[5;6>?F^^§tvTV V^v M^:tf(Dmniim^Mf^-t=bMUtLX-^:!^^^^i^ 

B 

B 

mmMmA)^^^. m^L<iti^=f-:t]) >mm^Rxfx x ^^^n^ ^-^s ^ y*-^ 
*fc. y^/^^^mtifefbi^tofi, i^^^^i^f&i:, ^^ij!i*M> mmm^o. ymiM^ 
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[0013] ffitt(X)C0100°C(Cioft-5iij)^i.^{i2— 20mmVs, ^^L<{i3— lOmmVs. ct'9 
$T^L<{i3. S—SmmVsT-fe^o ^■to(X)c7)100^C(C^u{t^i/jfi!i;!^^2mmVsJ^_h 

[0014] £tt(x)(7)^^«^^S{±, 5«m%^r. $f^L<{i3K»%iiJlT, <i;'9$f^L 

±^^m^^Ati-i. ASTM D2549}>I WLTiPij^L/-c^«M5^ 
(aromatic fraction)-^W*^;se^L. ii#C(D^#^^@57■^^{i^ T/U-^^f-yp^^ifV^ 

[0015] S?l±l(X)(D5iSM^^*(i, 0. 005K*%ii^T. »^L<fiO. 002Kfl:%JL^T-efe 

Oi^;^±. ct'9M(-(±125JLi>^±/i»SM^b<. •^(7)±PS{iilS"200-300-C$>-5o S?tfl(X) 
[0016] tuf2PM?*att(A){i, Bfj&aSffi(X);6^f>7:^^^<^75>:^'b$T-^LV ^<Dm(D&m 

-e. 30fi»%aT, J;>9$T-*L<ii20S4%l^T. Mi-^f *U<{iiO®»%i^A™ 
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[0019] {"^m'T^CD^^Mm-trnk^Um-t^^^ ^tK iiSlO-400mgKOI I/g. $T-*L<fi6 
0-350mgK0H/g-t'fe6o ±m.mmf}^QO- 1 50mgKOH/gS.t/l 50-350 



• wo 20»5/« 14760 



9 



PCT/JP2004/011377 



, mMAm<y-j:^m\^ic^^^K m\mB)s^^j^(Dmm^^^j. m^^i^tcp^y^i^'^-^m 



'MAXO. 01-imS%;5-^^t*L<, 0. 05-0. 3fift;i-iJ;f9^f^L<.fi)?tg$ii^5^^{S 

L<mm\^^£^^m^'i^is\^^x{i^^mm^ir^^th'^mxh^o 

"T/v^ My>'^hy^^7-/i-, y>'S$^/:3^;5!.7^/i-, y^^i^^;^^-/^, y:/@?^hy:i^>?.7-/^ 

[0021] ±|E]^||l&l-30(D^{t:7K9^a<i:LTf±, M^it. ^^^/^fi. ^ntV^ 

^^-^/uS, '--^v'ywS. t^^V 

/l^S^ ■^>'T'"-iy/Wft, Kt'V/WS, SyT^'v'/^S, T^h^T^'v'/l^S, ^V^7=="V'/L'K. ^ 
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, ^yy-'u^-zu^^ -f^i^^^J^^. ^l^'r^/^M. ^=¥-fe^/WS, 

ffi. hyx-fe^./^S. ^y^r'-fe^/vS, -^=3f-!;f-7=^ir^/v^, 

/l^S. ;^^^U->i5'Ci--^V^/US, i/^^>'U->^C3^>'^>'W£, zn^f-zV-y-i^u^ly^f-ji^^ 



^yuffi. 7'nt:''yUJi^./Uv-^P'^'7°^/wKs v='7"pb:VUv-^p^'7°^/^ffiS.t/7°Pt:° 



^/M5^/v:7^^/wS, hyp<^/^7;c^/w-S. >'°PtVM^ 



/V- 
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[0022] ^tmitTkmm^M. mpLhi^^±x(DmmmnmRzf'A^mnm7!}'^^^i^. ^ 



[0023] (CM^cDMf^-lirLTfi. ^^^^3-24, $f S L<{±^»4- 18, #(;i$-f SL< 

x/i^, ffi:i;^s^v=:3i;^^/u, Mey>^^hy^;^x/w> y>^^y^^x/u\ y^^v^^x^^ 

czT\ ^®:^tc:4a}t-5^jR(ifnr?j$ij[iSfi/£<. mx.\-t. y5^[>-^. ■:>-hy'^7i^, ;<7y^ 

ift, =^^y^/\^. ^^>y>, ^yy^v#(ofi^M#7)s#tf 

v^T5:>. 7KyT5:>-7)Sa^tf Pjtl-So Jrf*^fC«, y^/^T^>', m^/i^r^^-, T^ntVP 
T^>\ :7~'^/ixT5:^, -^^^^yVT^ly, ^^iy/UT^>. ^:^5^/l^T3:^, ;ri:75^/l..7'^ 

y^/^rs:>', t^'wi^t^v, f>^xv^/^T5:>', Ft^'v-zu-t^i^, hyr^v^/^r^^, 

xh7T''->/UT?>'. ^^^7="->/^T^>', ^=3r-t^7=-:^/l^7'^^^ ^7°.:$7^-^>y^7'5>'^ 
:ti^i?7=-^/i^T5^, v=p<5^/i^T5;>', v=^^/UT^>-, >^:/ntVWT^:^, v?:7'^/ur^ 

v^-^^^/L-r^^, ':^^^^y/\^T^'^^ l/^-f^yvr^xy. ^yir^^>vT%-y, ^Jy=. 

y^T^y^ v^'xv-zi^TS:^, iy^>'7'i^f\^r^>'^ iy\^''fiy;VTV^, \yh^)v'iy/\^TV^, 
iy'rhyfi^/i-TV^, v^^>'i?'rV/i/T5;>, 'J^^'^^'iyj^^T^^', >?^7°^7^i//P 

T5:>', •>^;^-iJ7i$r^;^ypx5:>', y^/^:a^5^/^T5:v, ^^/U':7'PtvuT5:>', 
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[0026] (D)mm-m^miiKmit.p5±mi±. ^A^^i<^m.nw-^^=t^^fj:\^^mMmim± 



[0027] (D)f&^'(:-h^m.n=^t;'^fj:\^^-7^y—yu9^mitp5±mtLXii. m^it. 4. 4'-^ 

5^U>'f">?.(2, 6-v?-tert-y^yl^7^7— yu-), 4, 4'-t";^(2, 6— :^-tert-y^/U:7 

4, 4'-f^">!.(2-y<^/L'-6-tert-y^y^^^y— /l^), 2, 2'-^^U>^t:~^( 
4-:3i^yU-6-tert-7'^/U7iE.y— /U), 2, 2'-p<f^l^i^t^';^(4-p<^/U-6-tert-:7" 
^yu:7^y— /Ix)^ 4, 4'-:7'"^y^Vt:-^(3-^^y^-6-tert-:/^/l^7aiy— yu), 4,- 
4'-- l'y^°cit°yxVt";=^(2, 6-i/-tert-:7'^/^7^y— yV'), 2, 2'-y5^U>^t:p?>(4- 
y^/l--6-y^/^:7^y— /k), 2, 2'-- l'y7"^yT'Vt";^(4, 6-i/y^/^:7^/— /i/)^ 
2, 2'-y5=-I/>t"^(4-7<^/l— 6-v^i5'n^^v'/^:73^y— /I/), 2, 6-v^-tert-:7"^ 
/U-4-y^/U'-7j:y— /U^ 2, 6-v^-tert-y'^/^-4-J^^/l-:7j:.y— y^^ 2, 4-vV 
^/U-6-tert-y^/^:73iy— ./U, 2, 6-v=-tert-Q;-v=p<^/U'T5:y-p-i5'Uy"— 
, 2, 6-i/-tert-^'^/U-4(N, N'-v^y^/l-TSiyy^/l^yiy— /^), hyr^vvl^-S- 
(3. 5-i/-tert-:/^y^-4-tKt'^'>7a::^/^)7'nfc:'';^^.— ^v^my;^y^/u- 

^yW-3-(3, 5-v'-tert-:7'5^/U-4-tKc3=3f-vx:7^:=^/U):7°nt°;d--t— 

/^-3-(3, 5-v^-tert-:/5^y^-4-tKP^i/:73i^ylx)7°at°;^^.— 3-^5^/1^-5 

-tert-7'"5=-/^-4-tKn:3r>^:7ai=/l-g#^^gMM^;^7"/U0#/5'^^7-*L<*{fb^^ 
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[0030] m^-^tk^^m.WL-^m-t. ','i=^'^\zMm^'^'n^^'Mm\L^^^x^xv\t^<. 
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/w^oaj^fiz:^;6=:f£E'efcS(r/w=^/^)Ty— /i-T/w^— /i--, 6-(4-;^=^->-3, 5- 
v?-tert-:7-'^yl-T^yy)-2, 4-i::';^(n-:^i^^yWf^;r)-l, 3, 5-HyrvVX(±^n 

[0033] ft)iElffiryi'=^/^T/^='— /i^ctLTfi, mK.it. ;^^/—^\^. oL^y—jv^ i-y'uy<y 
i-:7°o^-?y— yu, 2-^f^/^-2-7"D^>y— ;w^(7>7""^y— /I'. /U\ 2- 

. 3-^^y>-2-y^/— yv. 2-^^/u-2-:7i?/— yv-, 2, 2-v^^^/^-i-7''p/'?y 
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2, 3-v^^^/V-2-:/i?y-/W. 3, 3-v^7t^/V-l-y':5'y-/W. 3, 3-i^^^/l--2- 

2-:ii^/U-l-^i?/-/^^ 2. 2-v^^^/^7"^/-^^#<7)^:3r1^/— A\ 
l-^yvjr yv, 2— 7°^/— /l^s 3— ^^^y— ^l^x 2-y5^/l'-l-^=^-!^/^>'^, 2 

^ y^/^^ 2, 3-v?yf^/^-3— <>-^y-/l-, 2, 4-v^y^/W-3— 4. 4- 

—A, 2-;^-i^^y— /w. 3-;e-^i?/— 4-y^/W3-^:/^y— 6-y^/^-2- 
y— /ix, 2-:e-5^^w-i— 2-7^ptV^-l-^^^/^^^^ 2, 4, 4 

^ 2, 2-v^^^/^-l-^=^-f"/"^^^<^^^^^~^^> l-^"^^"-^^- 2-y-:^ 
3. 5, 5-hy^^/V-l---=^1^-/-/l^. 2, 6->^^^/l--4-->7''i5'y-/^. 3- 

xyi;/-/^^ A-r'ijy-/^. 3, 7-v^^5'/^-l-^:i'^'y-/V . 2, 4. 
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—/i^, ^'^/Vi^iJ^u^^l^/— 3, 3, 5, ^-"rVy )V^y ^ u^^^ J — }V^i)^ 

— /l^. v>><5^/U73i=.yWT/Vri— /l/^ i;^:x.=f-jVy3LZ=.jl'T;V=i—/V^ 2, 6— V— tert— 77'" 
zj:.=.jVT /V^— , 2, 6-i^-tert-:7'^yl^-4-^^yU>':i:— /PT/U:3— 

#(^-t-:7h— /i^, 2, 4-i^-ten-y'^/]y-a--r-yh—/i^^<Diyy^^yu^yb—/\^^ 

[0035] tfrS5lfif[iT/^='— /Wi:LT(*, DLC^MSO0^^J;f9iS:I^T't, m^it^Hmmm 
[0036] msd.2mT/\y=^—/H-i. t:Kc2^'>/^S^^^4i(^2o^i-§t3(DT'fc'9. M^it. 
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□/N>'>?;^— yu-, 2-^^/1^-2, 4-^>^i?>'v^;*-— 1, 7— ^:7°^>'v^^— ^l^, 2-^ 
^^^_2-:/nt:VV-l, 3-yp^^>'v^:^— 2, 2-v=^5^/^-l, 3-yp/~?:/v^;t— 

1, 8-^^i?>v^;^— 1. 9-/^^^v>;e-— /v, 2-:/"^yu-2-^^/w-i , 3-^ 
n/NVv^;^— 1, lO-7=>>'v^^— 1, ll-'>>^x;i7>'v^;d-— l, 12-K7"' 

/W^Vif^v^:^— /U^ 4. 4'-^^t^'^(3-7«^/^-6-tert-y^/^7^y— /U). 4. 4' 
-7'^yxVf~;=^(3-p«f^/L^-6-terl-y^/^7ai/— ;^). 2, 2'-;^^l^^t";^(4-7<^ 

;p_6_^crt-:7-^/i^73iy-yW, 2, 2'-^;d-t:-;^(4. 6-v^-tert-y"^/^^'yV^i^>')^ 

2, 2'-y^l^^t:'^(4-^5^/l^-6-lert-yf^^^7^/^/^), 4, 4'-p«^l/>'t''^(2, 
6-o?_tGrt-:/f-/V7:cy-/W, 2, 2'-(3, 5-v^-lcrl-7-^;^-4-tKa:3f-v^)7V/-? 
4, 4'-v'i7P^^v^yx>t:-;^(2, 6-i/-LerL-7" 5^/1^7 3:y—/W^^'^#ifbi^5 

o 

[0039] g)ia2fiIBT/^='-/^<!:U-C«, DLC^^Mffi(7)mi^.^J:'9|g:l^-e#5.'^.;?)^t. ^^/i-^ 
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yU. 1, 8-^i:^^>i^:^—/l\ 1, 9-y^>v'^— /l-. 1, 10-7=":*>>^-;*-— /l^, 1 
2, 6-v^-tert-7"5^/L'-4-(3, 5-v^-tert-y5^/W-4-(3, 5-i^"-tert-y5^yl^-4-t 

[0040] HiJlB3finiJei.±<^T/^=i^/i^{i, tKP=^'>/u-S^5>T-'^'{C3-oaJ::^-r'5t>0-efo'9 

hyy^n— yU:3^^^, hy^^^a— yu^P/-?^^, hU^f^p— yuyi$':x^(7)M;^5^c3 
— yPT/^;^^;^, :3zy;p;yh— /p^^>-^a^y^y|.— 1, 2, 4-7~^^hy^— yi-. l, 3 

, 5-^>'i5'^hy^— yu, 1, 2, 6-^=^-tl->hy;r— 1, 2, 3, 4-:7>>'7^hP— yW 

ntmm^i^xam'^mtLxit. ^j;tf±\ v^^"'y-fey>'. hyiJ^-y-ty^-, y-hy^y±v 

2— Sftf^t^. v^-<>-^j^y^yh— yU%:(D^>^^^y;^yh— yK7)2"4fti^. yyi-t-^j^^, 

yyi^t>-yi.-^-y-iry>'?NS^i|^^(D^>^rtfi^'fb-a-i^. ^>^r^li-a-'fb-^^X{ig B 

[0041] Su5S3finjiii_b(DryU'=i— yvirLT. ^v'p— T7t:>— yi^. y:^— ^^y— 

y'Vu=i— ^yu^'l — -^^y— y/L-7l<— irpl::'";^-— -e^^b— -fy-v 
yH-— h^-y^p— ;=^yp'-^#(^*iili^{^ffl-r^c<t4>T^§o 

[0042] iij|S3finjAi>C±(?:)Ty^3— yKc:*DV>T(i, yy-lry^. hyy^^p— zu^j^^ij^^, Nyy^p 

— yu-T'p/Ny, hyy^p— ypy'iJ'y^cT^hyy^p— yi-Tyv;!7^^, ^^'^^yj^yi — /v 
. 1, 2, 4-y^^^y;<^— y^, i, 3, 5— -^^^j^^hy^— yu, 1. 2, e— ^^i^yby;t-— 

yi^, 1, 2, 3, 4-y"^>'7^Kp— yi^, yyi^f'I — yv, yyi^f'^J^y, yypt>— yu^'y-iry:x 
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'bo 

[0043] fiItS;^/i^^VSMS(i, ;^/L'/i<^>-/i-S^l X{i2a±^-r^f b^#J, f^J;t(i\ TO 

^j?--th=zf-^^^ ^:7'^3f-^^. ^i?^=if->'^. hyr=i:/j5':/g$^- 

^>'T->'B.. ^^±>'^. ^^T^^S^. ;<i-^7^>^Ig, /^>>'I$^ x-fe^-^, T»'7="-fe:x 

1^, Kx-fe^s^^ hVv-'^^^m. "Thyr'-^^y^. ^y^r'^y^. ^^-tr^^ym. ^ 

•^y^. K=i-fe>'gfe. hy3-ir>'^. 
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^y'i^=i±>m. :ti:7^=i-t:ym. /^=^±>'m. hVT^^i^y'^mwt^^mfhri^o 

T-y^^M^^>—m. TMy-(^^m.^(Dyir^^ZLm. ir/<v'>f^^C)x;i/^— B^. 

^>v-i^r.m.. ^^-^^—m. ^yy->r.m. ^^'r>-.m. ^^->~m. r'-t^^— 

^>'^^^Y-\)ti/i^^<>m. -^^f-^hy;{7/W/-}<^^. ^z^^>h])tlJ^y^^:ym:. ^ 

'^^<Diu.m.hi±Mx-h^ ^ n^m. m.mtLm.h\^Mx^:bmmm-^o(D^mm^ 
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^'^(D^yMy'rVyti ^vif^ym.. 'ryV=^W.^(0-ry^^yyt}f^^-^y'^. tKpThn 
[0049] mm^^'Hm'^yti/V7r^ymM(0:^:^v-M-t. ±.T&(DfiWm'^/iJ/^^->Wtmt>h 

[0050] mBmvim^mt);vyr^ymm.(D:^^v'M-i.^ ±.'u^(DmpjM^mti ^i-ytsymMfi^h 



I 
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LTfi. ■7:^Ji-^^P^y-Ji^. hU^DyhB-^^y"/^. b:°^^]Jyh^^:^^/^. -f-y^/Wgl? 

hfj:^mx''rM^^ti^im'xit2m^±t. ±m(Dim. 2mxit3mi;x±(DT/)^=^ 
[0053] Sijia^— 7"vw2^{i, ^—7^/i''^^^ixii2i^±^-r^^m:m^Mit^^xh^. 

jVzsL—y-jV, -J^y'^/U^c—y^jV^ -J-:^^'f-;V-:c^7-)V, ^J/=L;V=c^y-jV^ v^T^'v- 



wo 2»05/(H4760 
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[0054] tfiiE5^#i^:i--X/UiS^b-C}i, {?>J;t(S\ T^y-zU. 7:n^.h-yU. :7^::^yWzn- 

{i^iafpflg)05i^S, ^m^, lafpX^i-^^ga^pii§ll^i»^S^W-rS;^?^^^WUTv^ 
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